If you would like to use this opportunity, please submit the source data (for example scans of entire gels or blots, data points of graphs in an excel sheet, additional images, etc.) of your key experiments together with the revised manuscript. If you want to provide source data, please include size markers for scans of entire gels, label the scans with figure and panel number, and send one PDF file per figure. 7) Our journal encourages inclusion of *data citations in the reference list* to directly cite datasets that were re-used and obtained from public databases. Data citations in the article text are distinct from normal bibliographical citations and should directly link to the database records from which the data can be accessed. In the main text, data citations are formatted as follows: "Data ref: Smith et al, 2001" or "Data ref: NCBI Sequence Read Archive PRJNA342805, 2017". In the Reference list, data citations must be labeled with "[DATASET]". A data reference must provide the database name, accession number/identifiers and a resolvable link to the landing page from which the data can be accessed at the end of the reference. Further instructions are available at: http://www.embopress.org/page/journal/14693178/authorguide#referencesformat 8) Regarding data quantification and statistics, can you please specify, where applicable, the number "n" for how many independent experiments (biological replicates) were performed, the bars and error bars (e.g. SEM, SD) and the test used to calculate p-values in the respective figure legends. Please provide statistical testing where applicable, and also add a paragraph detailing this to the methods section. See: http://www.embopress.org/page/journal/14693178/authorguide#statisticalanalysis 9) Please format the references according to our journal style. See: http://www.embopress.org/page/journal/14693178/authorguide#referencesformat 10) Please add a paragraph detailing the author contributions next to the conflict of interest statement.
Finally, we require that the corresponding author supplies an ORCID ID. Please find instructions on how to link your ORCID ID to your account in our manuscript tracking system in our Author guidelines: http://www.embopress.org/page/journal/14693178/authorguide#authorshipguidelines I look forward to seeing a revised version of your manuscript when it is ready. Please let me know if you have questions or comments regarding the revision.
-----------------REFEREE REPORTS Referee #1:
The study by Iavarone et al investigates the role of Cripto in macrophages during acute and chronic skeletal muscle regeneration. The results show that Cripto is expressed mainly by anti-inflammatory macrophages. Depletion of Cripto in the myeloid compartment prevents the maintenance of the antiinflammatory phenotype of macrophages, through the inhibition of smad signaling. Skeletal muscle regeneration after one round of injury is not affected in cripto-macrophage depleted animals while muscle regeneration is altered after a second round of injury as well as in mdx muscle. Finally, the authors showed that in cripto-macrophage deficient muscle, the number of blood capillaries is decreased due to an increase of EndoMT through Smad signaling. Although the mechanisms by which Cripto acts on EndoMT is still to be investigated, this study provides a nice evidence that recovery (anti-inflammatory) macrophage prevent EndMT during tissue repair.
Comments: - Figure 1C . At day 3, we can observe that Cripto+ cells are almost exclusively F4/80hi Ly6Cneg cells. At day 5, the F4/80 expression of cripto+ cells is not high. Does that mean that Cripto+ cells are F4/80low among all F4/80 cells (meaning that the cells have lost F4/80 expression between day 3 and day 5), or that this particular plot is not representative (in that case, please change the plot for a more representative one)?
-LysMCre-Criptofl/fl. First, LysM is more expressed as the cells differentiate. Second, the LysMCre is more or less efficient depending on the flox locus. The analysis in SupplFig1 was made on 2-days post-injury macrophages and not on monocytes, and only provides the appearance of the excised gene. It would be better to see the amount of the WT locus in that population to evaluate the efficiency of the deletion of the gene. An incomplete deletion may partly explain why after one round of CTX the phenotype is very weak.
This manuscript investigates the role Cripto plays in regulating macrophage polarity and effects on muscle regeneration and vascularization in cardiotoxin induced muscle damage and the mdx mouse model of Duchenne muscular dystrophy. Using conditional knockout mice in which Cripto is ablated from myeloid cells the authors indicate that loss of myeloid Cripto affects activation of TGFbeta/SMAD signaling and expansion of anti-inflammatory CD206+ macrophages. The authors indicate from the study loss of Cripto reduces vascular remodeling, endothelia-to-Mesenchymal transition, reduces muscle regeneration and exacerbates dystrophin deficient muscular dystrophy disease progression. The authors conclude that Cripto provides a direct functional link between macrophage populations and endothelial cells. This is an interesting manuscript that provides a test of a hypothesis on the role Cripto plays in muscle inflammatory response and regulation of muscle regeneration, fibrosis and vascular remodeling. There are several concerns that need to be addressed:
Major comments: 1. What were the age of the mice used in the conditional knockout mouse studies? Is Cripto expression altered with age? Do satellite cells express Cripto? Can a soluble form of Cripto affect macrophage polarity? 2. How many animals were used in each study? The authors report N=3-4 throughout the study, however this is small sample size could result in statistical errors in the study. Power analysis should be performed and reported to justify the numbers used in the study. 3. Throughout the study the amount of Cripto is reported via FACS or QRT-PCR. Protein level expression of Cripto should be used to confirm loss of Cripto in conditional knockout mice and confirm Cripto changes observed in the studies (especially when RT-PCR is also used).
Fig 4:
Cross-sectional area (CSA) was used to measure myofiber size. However, Ferrets minimal cross-sectional area is the accepted SOP of measuring cross-sectional area and should be used to avoid differences in sectioning between muscle samples. 5. Fig 5: Hydroxyproline (HOP) assay should be performed on the entire muscle to confirm Picosirius Red staining. 6. Fig 5: To conclude that Cripto affects muscle regeneration, Pax7 positive cells should also be counted within the muscle along with myogenin and embryonic myosin heavy chain. 7. Since from the results loss of Cripto does not completely ablate macrophage polarity and preclinical outcome measures reported, then it seems Cripto contributes to immune changes and may not be required. The authors should make sure this is clear in the manuscript that other factors along with Cripto play a role. 8. Cardiotoxin-induced damage is an accepted method of damaging muscle, but it may not be physiological. Exercise induced muscle damage should be used to confirm results obtained with Cardiotoxin. 9. The authors should comment on potential similarities and differences of Cripto on human vs mouse marcrophages.
Minor comment: 1. There are several areas in the text with complex sentences and the need for paragraphs. The manuscript should be edited for clarity.
-----------------Referee #3:
In this manuscript, the authors examined Myeloid cell-specific Cripto gene KO phenotypes on skeletal muscle since Cripto is expressed in macrophages. Cripto KO shows increased TGFb/Smad activation, decreased anti-inflammatory macrophages and increased endothelial cell EMT (EndMT). Eventually, muscle regeneration by CTX which was injected secondary was reduced, and muscle phenotype of mdx mice was worsened. Therefore, the authors concluded that Cripto is required for expansion of anti-inflammatory macrophages, restricted the EndMT, and proper muscle regeneration.
This manuscript is interesting to show the relationship between anti-inflammatory macrophages and EndMT via Cripto during muscle regeneration.
Major issues: 1. The authors focused on macrophages and endothelial cells as Cripto KO phenotypes since Cripto is expressed in macrophages and major phenotype of Cripto KO is increased EndMT of endothelial cells. These alteration eventually transduced reduced muscle regeneration when CTX was injected twice. However, it is not so clear how aberrant EndMT induces reduced muscle regeneration, especially during second phase of regeneration after CTX injection. It seems that reduction of satellite cell self-renewal may be the reason of the reduction of muscle regeneration after second-CTX injection. Therefore, satellite cell numbers should be quantified during first phase and second phase of muscle regeneration in both wild type and Cripto KO mice. 2. In Cripto KO, decreased capillaries after CTX injection was correlated with increased EndMT. However, it is unclear whether EndMT directly or indirectly contribute to fibrosis during muscle regeneration and mdx mice. Endothelial cell-lineage tracing analysis may be out of focus in the manuscript, but at least it should be demonstrated that EC markers/collagen co-staining in regenerating mdx muscle shows EC-derived fibrosis.
Minor issues: 1. The experimental details of "Smear plot analysis" of differentially expressed genes shown in Figure 3F are unclear. 2. The authors said the smaller regenerating fibers are increased in Cripto KO. However, Figure 4F showed that the results were opposite. 3. In Figure 8 , the authors illustrated the relationship between macrophages and EMT of endothelial cells. Please integrated Cripto KO phenotypes in this illustration. Reviewer #1:
The study by Iavarone et al investigates the role of Cripto in macrophages during acute and chronic skeletal muscle regeneration. The results show that Cripto is expressed mainly by anti-inflammatory macrophages. Depletion of Cripto in the myeloid compartment prevents the maintenance of the anti-inflammatory phenotype of macrophages, through the inhibition of smad signaling. Skeletal muscle regeneration after one round of injury is not affected in cripto-macrophage depleted animals while muscle regeneration is altered after a second round of injury as well as in mdx muscle. Finally, the authors showed that in cripto-macrophage deficient muscle, the number of blood capillaries is decreased due to an increase of EndoMT through Smad signaling. Although the mechanisms by which Cripto acts on EndoMT is still to be investigated, this study provides a nice evidence that recovery (anti-inflammatory) macrophage prevent EndMT during tissue repair.
We thank the Reviewer for the positive comment and for raising constructive criticisms that we have taken into account to improve the manuscript. We have now provided a revised version of the manuscript, which includes additional experiments to address his/her specific comments.
- Figure 1C . At day 3, we can observe that Cripto+ cells are almost exclusively F4/80hi Ly6Cneg cells. At day 5, the F4/80 expression of cripto+ cells is not high. Does that mean that Cripto+ cells are F4/80low among all F4/80 cells (meaning that the cells have lost F4/80 expression between day 3 and day 5), or that this particular plot is not representative (in that case, please change the plot for a more representative one)?
The Reviewer is correct that the day 5 plot was not representative. We have replaced the plot with a more representative one in the Revised Figure 1 .
-LysMCre-Criptofl/fl. First, LysM is more expressed as the cells differentiate. Second, the LysMCre is more or less efficient depending on the flox locus. The analysis in SupplFig1 was made on 2-days post-injury macrophages and not on monocytes, and only provides the appearance of the excised gene. It would be better to see the amount of the WT locus in that population to evaluate the efficiency of the deletion of the gene. An incomplete deletion may partly explain why after one round of CTX the phenotype is very weak. We thank the Reviewer for pointing out this important issue. Following the Reviewer's suggestion, the amount of WT locus was determined by genomic qPCR analysis on FACS-sorted macrophages (MPs) from Cripto My-LOF and GFP-Cripto My-LOF injured muscles, using sequence-specific primers to amplify the WT locus (DNA region overlapping exon 4, within the LoxP-flanked region). Sequencespecific primers were also used to amplify exon2, and used as reference PCR. The amount of Cripto WT locus was estimated over the reference PCR. DNA from heterozygous Cripto KO (Cripto +/-) mice was used as reference of 50% of Cripto deletion. The estimated efficiency of Cripto deletion was about 50% in the overall MP population (F4/80+ MPs), and increased up to ~80% in the GFP+ monocytes/macrophage population. Data are shown in Figure EV2C and reported on page 6, line 24-28 and page 7, line 1-3. Consistently with these results, FACS analysis showed that ~50% of the MP population expressed the reporter GFP both in Cripto My-LOF and Control mice. These data are shown in Figure EV2D of the revised manuscript, and reported on page 7, line 3-4. All together these data point to an incomplete deletion of the Cripto gene, which may partly explain the weak phenotype after one round of CTX, as suggested by the Reviewer (see page 9, line 6-7) of the revised manuscript).
This manuscript investigates the role Cripto plays in regulating macrophage polarity and effects on muscle regeneration and vascularization in cardiotoxin induced muscle damage and the mdx mouse model of Duchenne muscular dystrophy. Using conditional knockout mice in which Cripto is ablated from myeloid cells the authors indicate that loss of myeloid Cripto affects activation of TGFbeta/SMAD signaling and expansion of anti-inflammatory CD206+ macrophages. The authors indicate from the study loss of Cripto reduces vascular remodeling, endothelia-to-Mesenchymal transition, reduces muscle regeneration and exacerbates dystrophin deficient muscular dystrophy disease progression. The authors conclude that Cripto provides a direct functional link between macrophage populations and endothelial cells. This is an interesting manuscript that provides a test of a hypothesis on the role Cripto plays in muscle inflammatory response and regulation of muscle regeneration, fibrosis and vascular remodeling. There are several concerns that need to be addressed:
We thank the Reviewer for the positive comment and for raising constructive criticisms that we have taken into account to improve the manuscript. In the revised manuscript, we have added new experimental data and carefully revised the text to address the specific comments and convey our message more clearly.
Major comments:
1. What were the age of the mice used in the conditional knockout mouse studies? Mice are 10-12 weeks of age. This is now indicated on page 18, line 9 of the revised manuscript in the Materials and Methods section.
1b. Is Cripto expression altered with age?
We agree with the Reviewer that this is an interesting point to address. Indeed, we are in the progress of investigating this issue also by analyzing single cell RNA-Seq data from basal and regenerating muscle in old mice, on a collaborative basis. However, these data are not yet available and will form the basis of a future manuscript.
1c. Do satellite cells express Cripto?
Satellite cells do express Cripto after injury (Guardiola O. et al, PNAS 2012) . This was reported in on page 4, line 10-11 of the original manuscript and the reference cited. Following the Reviewer's comment, this was further clarified in the text. See also response to point#6 below.
1d. Can a soluble form of Cripto affect macrophage polarity?
To address the reviewer's request, we have assessed the effect of a soluble form of Cripto protein (sCripto) on the MP population in vivo. Specifically, a biologically active purified recombinant sCripto (Parisi, S. et al. Nodal-dependent Cripto signaling promotes cardiomyogenesis and redirects the neural fate of embryonic stem cells. J Cell Biol, 2013 163, 303-314) was injected intramuscularly in WT mice both concomitantly with and 24 hrs after CTX -induced injury, and muscles were analysed 48hrs (day 2) after injury (see below Figure 1A ). Immunofluorescence and FACS analysis showed a significant increase of F4/80+ MP population in sCripto-treated muscle compared to Control (see below Figure 1B , C top panels; and Figure 1D left panels), thus suggesting that sCripto promotes the accumulation of infiltrated MPs. These results were apparently discrepant from that observed in Cripto My-LOF mice, which do not show any difference in MP accumulation (main Figure 2A, B ). However, they can be explained by the non-physiological doses of sCripto and/or by the fact that different cell population may be targeted by sCripto that eventually contribute to this phenotype. Interestingly, while the percentage of Ly6C + /Ly6C -MPs was comparable in Control and sCripto -treated mice (see below Figure 1D , right panels), the CD206+ MPs significantly increased in sCripto-treated ( Figure 1B , C, bottom panels). These results fit with that observed in Cripto My-LOF mice and lead to hypothesize that sCripto may promote the expansion of this MP population. However, we could not rule out the possibility that this was simply due to the increase of F4/80+ MPs in sCripto-treated muscle ( Figure 1B , C, top panels, and 1D, left panels). Given the complexity of this scenario, we believe that further investigation is needed to assess the effect of sCripto on the MP populations, which would go beyond the scope of this manuscript. These preliminary Results are not included in the manuscript and are shown in the Figure 1 below for the Reviewer. 
How many animals were used in each study? The authors report N=3-4 throughout the study, however this is small sample size could result in statistical errors in the study. Power analysis should be performed and reported to justify the numbers used in the study.
We apologise with the Reviewer for the lack of clarity on this point of the original paper. The number of animals used is now clearly indicated in each experiment. Furthermore, to address the Reviewer's concern, the sample size was increased to N≥5 mice/group throughout the study. When feasible, different experimental approaches have been used to support the conclusion, as for instance immunostaining and FACS based quantification.
We would like to stress that our data are statistically significant at least at the level of a 0.05 (or below). We thus believe that there is no specific need to compute the power analysis.
Throughout the study the amount of Cripto is reported via FACS or QRT-PCR. Protein level expression of Cripto should be used to confirm loss of Cripto in conditional knockout mice and confirm Cripto changes observed in the studies (especially when RT-PCR is also used).
To address the Reviewer's request, Cripto protein levels were measured by ELISA assay on protein extracts from FACS sorted GFP+ Cripto My-LOF and Control MPs. We could not detect Cripto protein at day 2 after injury by ELISA. This was likely due to the low abundance of the protein at this time point, which is below the detection limit of the assay. Conversely, Cripto protein levels are well detected in Control MPs at day 5 after injury and strongly decrease in Cripto My-LOF MPs. These findings are in line with the FACS data showing that Cripto expression progressively increased from day 2 to 5 ( Figure 1B ) and confirm loss of Cripto in conditional KO mice. These data are shown in Figure EV2 , panel E and reported on page 7, line 3-4 of the revised manuscript.
Fig 4:
Cross-sectional area (CSA) was used to measure myofiber size. However, Ferrets minimal cross-sectional area is the accepted SOP of measuring cross-sectional area and should be used to avoid differences in sectioning between muscle samples. Following the Reviewer's request, the myofiber size analysis was repeated throughout the study using the minimal Feret's diameter (MFD), supporting our findings. These data are shown in the revised Figure 4 (panels C and F) and Figure 5 (panel J and K). 5: Hydroxyproline (HOP) assay should be performed on the entire muscle to confirm Picosirius Red staining.
Fig
To address the Reviewer's request, we performed the Hydroxyproline Assay on the remaining samples. Briefly, scraped 10µm-thick muscle sections from different parts of mdx-Control and mdx-Cripto My-LOF diaphragms were processed and analyzed using the Hydroxyproline Colorimetric Assay. The amount of HOP was normalized by the volume of muscle sections to yield mg/mm 3 . HOP levels significantly increased in mdx-Cripto My-LOF diaphragms and almost doubled compared to mdx-Control, thus confirming the Picrosirius Red staining data. Results are shown in the revised Figure 5 , panel H and reported on page 10, line 19-20.
Fig 5: To conclude that Cripto affects muscle regeneration, Pax7 positive cells should also be counted within the muscle along with myogenin and embryonic myosin heavy chain.
To address the reviewer's comment, we performed immunofluorescence analysis with Pax7 and Myogenin (Myog) on mdx-control and mdx-Cripto My-LOF diaphragms. Pax7 and eMHC antibodies are both of mouse origin and cannot be used in combination. Unfortunately, Myogenin showed a high background signal, likely due to the permeabilization step that is necessary to detect intranuclear Pax7 signals. Quantification of Myog+/Pax7-cells was thus not sufficiently reliable and has not been included. However, Pax7+ cells were quantified, and results showed no significant differences between mdx-control and mdx-Cripto My-LOF mice ( Figure EV4C ), suggesting that the satellite cell (SC) pool was not affected, at least markedly, by myeloid Cripto ablation. These findings were also consistent with that found in the acute injury models (see response to Reviewer#3 point 1); indeed, we found only a transient decrease of Pax7+ cells in Cripto My-LOF at day 5 after single injury, which was recovered at late time points ( Figure EV3B, C) . These findings suggest that myeloid Cripto ablation does not alter, at least markedly, the SC pool. In this context, it is important to point out that Cripto is also expressed in activated SCs after injury ( 
Cardiotoxin-induced damage is an accepted method of damaging muscle, but it may not be physiological. Exercise induced muscle damage should be used to confirm results obtained with Cardiotoxin.
We respectfully disagree with the Reviewer. Intramuscular injection of Cardiotoxin is one of the most accepted procedure to induce acute muscle damage/regeneration and a widely used model of skeletal muscle regeneration. For instance, "muscle and cardiotoxin" query in PubMed retrieves more than 700 papers. This procedure allows the induction of a synchronic injury in the muscle, which allows standardizing the procedures and facilitates comparison with data form other studies. Inducing muscle damage with exercise does not permit a precise analysis of temporal parameters considering the increased in the variability of the amount of damage in terms of timing and amount. Analyzing the effect of Cripto My-LOF in exercise induced muscle damage, although of interest, would require an entirely different experimental set up and goes beyond the scope of the present study.
The authors should comment on potential similarities and differences of Cripto on human vs mouse marcrophages.
Following the Reviewer's request, a specific comment has been included on page 17, line 8-12 of the revised manuscript.
Minor comment: 1. There are several areas in the text with complex sentences and the need for paragraphs. The manuscript should be edited for clarity. The complex sentences have been removed and the text revised to improve clarity.
In this manuscript, the authors examined Myeloid cell-specific Cripto gene KO phenotypes on skeletal muscle since Cripto is expressed in macrophages. Cripto KO shows increased TGFb/Smad activation, decreased anti-inflammatory macrophages and increased endothelial cell EMT (EndMT). Eventually, muscle regeneration by CTX which was injected secondary was reduced, and muscle phenotype of mdx mice was worsened. Therefore, the authors concluded that Cripto is required for expansion of anti-inflammatory macrophages, restricted the EndMT, and proper muscle regeneration. This manuscript is interesting to show the relationship between anti-inflammatory macrophages and EndMT via Cripto during muscle regeneration.
Major issues:
The authors focused on macrophages and endothelial cells as Cripto KO phenotypes since Cripto is expressed in macrophages and major phenotype of Cripto KO is increased EndMT of endothelial cells. These alterations eventually transduced reduced muscle regeneration when CTX was injected twice. However, it is not so clear how aberrant EndMT induces
reduced muscle regeneration, especially during second phase of regeneration after CTX injection. It seems that reduction of satellite cell self-renewal may be the reason of the reduction of muscle regeneration after second-CTX injection. Therefore, satellite cell numbers should be quantified during first phase and second phase of muscle regeneration in both wild type and Cripto KO mice.
To address the Reviewer's comment, we have quantified Pax7+ satellite cells (SCs) both in the acute injury and in mdx models. We could detect only a transient decrease of Pax7+ cells in Cripto My-LOF at day 5 after single injury, which was recovered at late time points ( Figure EV3B and C). These findings suggest that myeloid Cripto ablation does not alter, at least markedly, the SC pool. In this context, it is important to point out that Cripto is also expressed in activated SCs after injury (Guardiola O. et al, PNAS 2012; and Guardiola et al., in preparation) . Given that Cripto expression in the myogenic compartment is not affected in Cripto My-LOF mice, it is possible to speculate that myogenic Cripto has a predominant role in preserving the SC compartment. This is in line with the idea that Cripto exerts a cell-type (i.e. myogenic vs inflammatory) specific role in muscle regeneration (Guardiola O. et al, PNAS 2012) . For instance, we previously shown that macrophage accumulation is not affected in SC-specific Cripto KO injured muscles (Guardiola O. et al, PNAS 2012 ); yet, the impact of SC-Cripto KO on MP plasticity has to be determined and will be the focus of future studies. These new Results are shown in Figure EV3 (panels B and C) and reported on page 9, line [16] [17] [18] [19] and discussed on page 16, line 1-3 of the revised manuscript.
In Cripto KO, decreased capillaries after CTX injection was correlated with increased EndMT. However, it is unclear whether EndMT directly or indirectly contribute to fibrosis during muscle regeneration and mdx mice. Endothelial cell-lineage tracing analysis may be out of focus in the manuscript, but at least it should be demonstrated that EC markers/collagen co-staining in regenerating mdx muscle shows EC-derived fibrosis.
We would like to clarify that we do not claim a causative correlation between increased EndMT and fibrosis. We apologize for this lack of clarity. We agree with the Reviewer that endothelial celllineage tracing analysis would be necessary to address this issue directly; however, as also mentioned by the Reviewer, it would go beyond the scope of this manuscript. Unfortunately, confocal analysis of diaphragm sections double stained with VE-cadherin (VEcad) and Collagen 1 (Col1) was not that informative, as Col1 signal covered most of the muscle tissue and double positive cells could not be reliably quantified. Results are shown in the Figure 2 below for the Reviewer. Following the Reviewer's comment, and based on the above considerations the text has been rephrased (page 17, line 1-4). Furthermore, Figure 8 has been modified to convey the message more clearly. 2. The authors said the smaller regenerating fibers are increased in Cripto KO. However, Figure 4F showed that the results were opposite. The Reviewer is correct. The colour code inversion has been fixed in the revised Figure 4C and F.
In Figure 8, the authors illustrated the relationship between macrophages and EMT of endothelial cells. Please integrated Cripto KO phenotypes in this illustration.
Following the Reviewer's request, Cripto KO phenotype have been included and the Figure used as manuscript Synopsis.
2nd Editorial Decision 30 January 2020
Thank you for the submission of your revised manuscript to our editorial offices. We have now received the reports from the three referees that were asked to re-evaluate your study, you will find below. As you will see, all three referees now support the publication of the study in EMBO reports. Referee #2 has 2 remaining points I would ask you to address in a final revised manuscript. Please also provide a point-by-point response addressing these.
Further, I have these editorial requests:
-Please go through all the figure legends, including those of the Appendix, and make sure that, where applicable, the number "n" for how many independent experiments were performed and the nature of the replicates (technical versus biological) is indicated, the bars and error bars (e.g. SEM, SD) are defined, and the test used to calculate p-values is indicated.
-Please mention the magnification boxes of the microscopic images in their legend and provide scale bars for all of these (Figs. 2A+C, 3C, 5B+I, 6A,E+F, 7A,E -Attached is the synopsis image in the size it will appear online. Some of the writing is a bit small. Could you provide this with bigger fonts, or with the small fonts in bold. Please provide this in jpeg or tiff format with the exact width of 550 pixels and a height of not more than 400 pixels.
-Finally, please find attached a word file of the manuscript text (provided by our publisher) with changes we ask you to include in your final manuscript text, and some queries, we ask you to address. Please provide your final manuscript file with track changes, in order that we can see the modifications done.
In addition I would need from you: -a short, two-sentence summary of the manuscript -two to three bullet points highlighting the key findings of your study I look forward to seeing the final revised version of your manuscript when it is ready. Please let me know if you have questions regarding the revision.
---------------
REFEREE REPORTS

Referee #1:
The authors adequately answered my questions and those of the other reviewers. This work is ready for publication. Thank you.
--------------Referee #2:
The authors have adequately addressed most of my concerns There are a couple minor concerns that still should be addressed: 1. A small N number of animals used experimentally could result in a Type II statistical error (a false positive), so reporting Power analysis would be important along with justification from deviating from this number.
2. I agree that cardiotoxin is widely used, but it is still not considered physiological. The muscle damage caused by cardiotoxin is different from disease states and exercise-induced muscle damage. A statement indicating the potential of these differences would be acceptable.
--------------Referee #3:
The revised manuscript has been extensively improved. I recommend acceptance.
2nd Revision -authors' response 6 February 2020
Referee #2:
The authors have adequately addressed most of my concerns There are a couple minor concerns that still should be addressed:
We thank the Referee for the overall positive evaluation of the revised manuscript. We have addressed the remaining points by performing additional experiments/analysis and revising the text. For the tests with a power lower than 80%, when feasible and compatible with a timely publication, we have increased the sample size (n) and the power of the tests is ≥89% (indicated with asterisks in Table 1 ). These data are shown in the revised Figure EV1 , and revised Figure 3 . Of note, while the test of Sirius red staining quantification has a low power, the power of HOP quantification is very high (=99%), thus supporting our conclusions. For the remaining tests that have a low Power, doubling the number of animals and/or repeating the bone-marrow transplantation in order to increase the power, would require a long time and is incompatible with a timely publication.
A small N number of animals used experimentally could result in a Type
For the tests that are non-significative (t test; p> 0.05; Table 2 ), as expected, the Power is low and the sample size predicted is huge for most of them. We would also like to point out that, since the main purpose underlying power analysis is to determine the smallest sample size suitable to detect the effect of a given test at the desired level of significance, it should be computed before data collection. The post-hoc power analysis or retrospective power analysis is not strictly informative; (https://www.graphpad.com/guides/prism/8/statistics/stat_why_it_isnt_helpful_to_compute.htm).
Thus, based on our data and these considerations, we believe that the statistical analysis is robust enough to support our conclusions. Yes, data used for statistical analysis meet the assumptions of the test (Student's t-test). Shapiro-Wilk normality test and F-test have been performed to assess normal distribution and variance of data, respectively. Animals or samples were not randomized during experiments.
No.
The investigators were not blinded to group allocation during experiments and outcome analyses.
Data
the data were obtained and processed according to the field's best practice and are presented to reflect the results of the experiments in an accurate and unbiased manner. figure panels include only data points, measurements or observations that can be compared to each other in a scientifically meaningful way.
The data shown in figures should satisfy the following conditions:
Source Data should be included to report the data underlying graphs. Please follow the guidelines set out in the author ship guidelines on Data Presentation.
Please fill out these boxes ê (Do not worry if you cannot see all your text once you press return) a specification of the experimental system investigated (eg cell line, species name).
No statistical methods were used to predetermine sample size. Our sample size is comparable to those previously reported in the field. graphs include clearly labeled error bars for independent experiments and sample sizes. Unless justified, error bars should not be shown for technical replicates. if n< 5, the individual data points from each experiment should be plotted and any statistical test employed should be justified the exact sample size (n) for each experimental group/condition, given as a number, not a range;
Each figure caption should contain the following information, for each panel where they are relevant:
Captions
B-Statistics and general methods
the assay(s) and method(s) used to carry out the reported observations and measurements an explicit mention of the biological and chemical entity(ies) that are being measured. an explicit mention of the biological and chemical entity(ies) that are altered/varied/perturbed in a controlled manner. a statement of how many times the experiment shown was independently replicated in the laboratory.
Any descriptions too long for the figure legend should be included in the methods section and/or with the source data.
In the pink boxes below, please ensure that the answers to the following questions are reported in the manuscript itself. Every question should be answered. If the question is not relevant to your research, please write NA (non applicable). We encourage you to include a specific subsection in the methods section for statistics, reagents, animal models and human subjects.
definitions of statistical methods and measures: a description of the sample collection allowing the reader to understand whether the samples represent technical or biological replicates (including how many animals, litters, cultures, etc.).
EMBO PRESS
A-Figures
Reporting Checklist For Life Sciences Articles (Rev. June 2017)
This checklist is used to ensure good reporting standards and to improve the reproducibility of published results. These guidelines are consistent with the Principles and Guidelines for Reporting Preclinical Research issued by the NIH in 2014. Please follow the journal's authorship guidelines in preparing your manuscript.
PLEASE NOTE THAT THIS CHECKLIST WILL BE PUBLISHED ALONGSIDE YOUR PAPER Journal Submitted to: EMBO reports
Corresponding Author Name: Gabriella Minchiotti YOU MUST COMPLETE ALL CELLS WITH A PINK BACKGROUND ê G-Dual use research of concern F-Data Accessibility Yes, the variance between the groups of data statistically compared is similar.
Catalog number and clone number of each antibody used in our study are provided in Appendix  Table S3 .
C-Reagents
D-Animal Models
E-Human Subjects
